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1 1 

* tf ^«a« t & t * ^r-t * * tf > &asi$ t , 
2oaiti*tnsyAFt, m> 

_LI5 SyAFi: ifBftAfi^flS 1 L T*5 I) „ 

_h§E* tf >&ASi5^£>* tf >««EP*&AUh|BIIS 1 ©J&teJiiROUiBBfc 2 ©Itti 
[W**I2] 

[i»*3l3] 

mrl5x if >ftA*&o&A«£-*B liufE* tf fco v>t* tf fe^nTiM 
<DlBltifrlztzm.<DX tf >ftAxV^ *<> 

«**tfc£ t &#m£-r&. ism i - 3 vmtifri.zmm.ox xym\T*4 x 0 

[WM6] 

TtiTfE* If ^£AS&OftA®H^B i»HfcSyAF©il OiSttJBX^* 2 OiKteJf flj 
[i*S7] 

±BB^«SttHS« fc±SB7 V -Sfc^ft^ tf > h >*;Mg^L*:, * tf >ftA^ 

mBB*lRKjDx., H&IS7 V -iC^f^ftAS^i: X tf ><d®^t tf > 

aAtt*#rAfc£ I: »#£7fcfB«o*fcf>'ftA«B&3S1Io 

KfBlfcOXlf^ftAa^JIgo 

10] 

ftAflBSUKIBo 
1 1 ] 

«rE^tfvftA«©^tf>«aj^ MttiT^i,ih$-!iff tts, it«8~i 
0 owt^-SB*©* tf >&xm$mMo 
1 2 ] 

lifriB* tf >ftAS»o^ e>«fe«u*», ^Mtt^o^. e>*mfe-?2>mm&nm*&vx 
imimi 3] 

utriE* v>&\u<o&Am&ut&&Lt:7 v -mom 1 ©«tt»xtrts2 o*tt»o 
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US** 1 4 ] 
[ff*«l 5] 

l£tf<b*L N ±fBAfc?>&ATV^ X©)iIiiS^iait:tI«:lL, _LIB^a^7 V -®<£> 
»f t *■ RfE $ -tf * £ * #m 1 1" S , * tr > a A T> *4 * « 
[Sff*5( 16] 

tfrSBBHKte 7'J-SliCoJfcttCo ^"Cab «J > HtflBaMBtfc? V -Jf ORMlcfS^ 
*L&M1£iif±R uJf T~&*K 0. I~2 0nm^-5u^!|iit4, W 

*3I 1 5 fciMR* tf >tAf/U *o 

[tt^ 1 7 ] 

^>&A^K&LTt£tf ^tL^^?'; -Jit. If :/ftA7V*>f.*fci3 

[1**31 1 8 ] 

w*^i 7i:E«^e^^w^, 

[1**3® 1 9 ] 

^ *fcr>ftA«t$us«o 

[»*«2 0] 

3, AevSAl^tyii,, 
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^ #12 0 0 3-4 1 0 9 6 6 ^ ^-v : 1/ 

[0 0 0 1] 

[irm*fe#] 

[0 0 0 2] 

(GMR) W^m^S 

x Tfmmm/mmfom /mmm mm&x tr > v > * (m t j ) 

GMRIi, i:ioT2 ooilttl ^m-fb *Sv^ fc^^T* Z> v> liRspfrKftUftl 

[0 0 0 3] 

5£ (1) -C#x.£>:fL&£ t^t.Jitv^o 
[0 0 0 4] 

TMR =2Pi P 2 / (1-Pi Pa ) (1) 
- - T% SilttfO^ tf P i± 0 < P =£ 1 O-fit* t & o 

[0 0 0 5] 

aft, **fc*i-cv>ag»fc:feit**:*:o F ^^^^^tmr»4p~o. 50c o 

ft. /n- Kf^f^^M^Ay K**0qq«tt**C**y (MR AM) ^OJfcJBj&*J!8# 
t^-tl'i *K "1". "0" *|e^$^^> 0 M^tBLfiTMR»^flj^LT^T9o 
[0 0 0 6] 

R¥fir^tt^tt:v^=«fl|j& (AXR3fi«SttM, Synthetic Antiferromagnetit . J^T 
TSyAFj t|B*-t*o ) ifflmZtiX\,*& (Wittf, ifcifcfclK 1 #JBQ o 
[0 0 0 7] 

i^id y AF#^£fflv^t^#7& s ^1-&££>, St^-fX^/J^ < LTfc 

#^m2#BB) „ nmmzbmLztix^z wm^mzmm 0 

[0 0 0 8] 
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2222 6 ^ 1 Olltti 6 1 6 3 ^^LT^2 

[0 0 0 9] 

TV^t-t^h, ^ 1 ©MI 6 1 ^^Ift^Ii 6 3 ^gt^ e V^At § t & 
[0 0 10] 

x-r&t, mi <ommm 6 1 1 ^gtt&M 6 3 1 <o&mx-Tm & * e > m > 

) *»KttU R»Lfc^lf>#||2oaH8ttJl6 50*fcf>fc Yfr?*^*. f^f> 

S5« S ! ; S ! I £ J * *- X dt f * • * 1 6 1**2© 

5£5H^f 6 5 ©* t Xi^^p^ff lz^-g, 0 

X { o o ^ * 2 * >8 * ?Ktt * ° * * y * w ^ iz L fz *> l £ -e § a o 

I#fi\£iSU] #$3^9-2 5 1 6 2 1 (7n> #10) 

[*#^»1] T. Miyazaki and N. Tezuka, "Spin polar ized % tunnel ing in ferr 

omagnet/insulator/ferromagnet junctions", (1995), J. Magn. Magn. Mater. ,L39, 

p. 1231 

l2mWF$M2] J. C. Slonczewski, "Current-driven exi tat ion of magnet icmult 
i layer , (1996), J. Magn. Magn. Mater., 15, L1-L7 

[*»IWC*3] J. A. Katine, F. J. Albert, R. A. Ruhman, E. B. Myers, and D. 
; Z Current " Dri ven Magnetization Reversal and Spin-wave Exitation in 
lwnn Co/Cu/Co Pillars", (2000), Phy. Rev. Lett., 84, pp. 3149-3152 

[0 0 12] 

I M TJ^ N X*>&Mz£ZWtKmiz&Wti:Km*$mtfl 0 7 A/cm 2 &±fc* 
[0 0 13] 

jh-'S ^_ £ 5: jiffi L/: 0 
[0 0 14] 

[ £fc#©^|£] 
[0 0 15] 

mr^iff Si^i?** * **** * e >aASB fc * 
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[0 0 16] 

»*^5iemo^(±, *tf>&A*5o*tf ^itti©^e>^@gt^ 

i&*E6E*<05HBtt, >ftASKOftA^Sfc«^L*:S yAF©|l<7)lttl 
[0 0 17] 

X 0 %M$L<DX tf >ftA7V<W *-Ctt % * tf 
>ftAt^t, S y A F tf ^ Wfitlt ftjf L/; i f IM^f Ltztf<oX 

[0 0 18] 

^, * 1 ©Itti H 2 Olttl o«fk** R¥tf jr* * t tz 1 1 mtKWrtfe 4 7 
[0 0 19] 

09 v> -f tt^-e & -2, i t £ #m t f £ o 

1 4 KiRofPJm, * tf ^ftAS&OftA^S&fc 7 - K&fc L^rit -f 
[0 0 2 0] 

io#^<o^e>^A»§c«*-ctt, ^tf^^Af sfc^u-JBoiiB^bR^jBg, m 

%M omit t ¥-frXteKW-ft t44itCJ:*)f>* ^«E^«tfcS»***mifti- o L fztf 
or, *f|i£OXtf ^&A«8^ft{±. «£ >&XK£2>7V-m 

[0 0 2 1 ] 

tf t ^ftgttff ©ft A«teSB £: tf> <b & & * tf vftASB 1 N * tf >ftA*5K» Ltt 

&t£*i&8i?&14:7';-;f Sr-^trX tf>-ftA7V^*K:fc^T, 

tf}fE#2 003-3112686 
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4/ 



1 6 aB|ft®|&WU\ •? U -* tt C o S fc»± C o l) , V - 

3ft*tt7';-JlO*lirtcK»t?>ft*^«ttJBttRuJI-C*?), fOW2~2 Onmt 
[0 0 2 21 

- <omm<DX tf > ftAf/^ W * "C ti , * fcf a, ft A»-£*B *■ ifr L X * tf >ftA 

[0 0 2 3] 

[0 0 2 4] 

[fPJO^J*] 
[0 0 2 5] 

tf ^ftArV* -f X K j: *u*, * $ & «««JR-C«f kK<E* fei -Tit ^ $ 

[^*Hife1-*7t«!)OS&0^] 
[0 0 2 6] 

tOJfcJIL (b) tt^fcT^ftAtwJ: 0 S yAFOAe^^;io^l^t«EI: 
[0 0 2 7] 

mi k^i-j: a o{±, x\£>mmu9 tmx^u 

*2 ©«tti 6 i#=iij|i;^t-5 S y AF 3 i 

maE#2 003-3112686 
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**Wt:fi*SyAF3i:ov»TaWt4o 

s, flUPu tewSrffiv^T-JRH^OS: (2) "C5-x.e>ti& 0 
[0 0 2 8] 

Hsw=2Ku/Ms+C (k) tMs/w (2) 
[0 0 2 9] 

, M2 *ioSyAF^«iiM (3) <b*l£ 0 
[0 0 3 0] 

Hsw=2Ku/AM+C (k) (ti +t 2 ) AM/w (3) 
i^-e N AM= (ti +t 2 ) / (Mi ti -M 2 t 2 ) > wfiS y AFO«1?*4o 

[0 0 3 1] 

-tSBsfc (2) XO^S; (3) Kj3V>T. C (k) ItTX^? h&kKmf-tZKMZmmi 

T'&ik k/& ? i k$4c?< ij^yhs < k = itiic (k) =o-e&& 0 ::-e, 7* 

^hJtkti. t/w?*S, Lfc^oT, £ 1 «S 4 14 1 1 /wT~2> <K 

*2(D8tti6©»^Utt, t 2 / W -e&& (01 (a) #J&) 0 

tt/hfc*^*^ -fcfcsfc (2) „ 5$; (3) t £K£ 2^0:^31 i^£_t 11 & or- 
C (k) (4k = 10fc#-trnfc&&<z)T% «-fkR<ElK»JigS: (2) . 5ft (3) 

WE»»±* (2) Xb±5-z_bti-f^ *<omt. <%2>k ti> 4 Xiztftfff 

[0 0 3 2] 

t S y A F ©»^Ktt k ^ 2 , #fck= 

$ ^««E*jg-c«'f t^te *mwt ^t^-^ofc k = 1 o^ic a c ( k ) 

[0 0 3 3] 

i«iV^HW^SyAF3li, Hi (a) RTF (b) *«tt« 2 

y AF 3 fc^fcf^&ASB 1 ©#itt#Ii©SAi^ 7 *4hLT3SH»ttJBO* M 
«9*»e>^e>-^A1-*CtT?, SyAF3©M^^ItS„ 
[0 0 3 4] 

*iM^T> ;i/-r-?A (r u ) > -fys?$rA (I r) „ nv-}A (Rh) ^flJfflnT 
mr-$>Zo &45 N mi ( a ) <K 5 2H0 f 8ttmaESrit1-^i6OjftT-*^Lrv>* o 

[0 0 3 5] 

HI (b) iZ7F-fr £ $ ItmWlZ&Z S y AF 3 ££v*Tt4, il^)ltti4Wf 
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n i <vm&m4 <Dmzz ti , m^mi tu i2«i6^fHt2 . 

M 2 a^fbO^t v^ofp]§ (ti Mi -t 2 M 2 ) *01 *oan8ttJl 90^ 

VfZTF-t&mzitLXS yAF©^e>©|fi]i tXttl tnit^lSo SyAF 
3<7)^tt^4SraM6^^¥fi : ^bco^:§$^^^^tt^>tc(i, ti Mi it 2 M 
2 fcj&*#$rS J:? Ki-*L»f iv» 0 
[0 0 3 6] 

* ¥ y -mxu i fi mm&m e> & * * tr ^ n« 9 1 wm&mmm * & & * 

£££«Ufc1-£„ oil). icoftA«^7ti^t°>^^*TO^§$-e*So 

7s tr > &a*b i oaxK^s 7 {±n 2 ic^i- i Kim&mm m i2t?*oTUv»„ 

[0 0 3 7] 
[0 0 3 8] 

Z<D£7%^Wfc%&X\£y&XTs < !'( 7Xl±^ U'JT^T (mA) £JiT(7)^f 

4 o * tr > t m&m 6^t>t « * mn L fc s t mtmte-t * 0 l * t&*o t 

[0 0 3 9] 

9 &Rj&m&m 2 i tmmnm 23 1 *&-rz>Mmx$> *> , summi 2 3 ^saaBi** 2 
xtx^o zvi:T%mfcxi*x\£>mmm<Dxv>z®fcLxx\£>&xL, s v af 

[0 0 4 0] 

&u t b&mmm 1 1 . mt&m 7 -tKasastt? v -m 2 7x0^8^1 2 8 e> * a 

7 M y^LX% 1 i±, x tr >ffiu& 9 t 7 t tf> <b & o tv»t, ^ tf 9 

icisv^T, sii&tts^s 2 6 tcRat«stt« 2 1 ^®^$-^^> at«igi 2 6 

tf >*®fcLX^& 0 

t tz, 7 f± J* tf >«#fe*DT^^ C u ^ ^gNfcte&JRJi 2 5T?*»), c tt 

[0 0 4 1] 

{4, S yAF3©ft*)^a«Ett7y-«2 7 AU^NBttW 2 8 itv^ih^4„ 

aJ!E# 2003-31 12686 
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*«Bte«2 & asm®.? V -m 2 1 tofjsc^wt, (7y 3 ijf^ 

te/§28fcLTfi, R U , Ir, R h#WffilT«6t**^ , u *fflv»*fl5*«»HlT* 

&o i7t> R uOTA tf ^teffcgfi 1 4 nrat^^iH^^tLTiJ^ R u OJ^Hni 0 
1 am- 2 Onmttiim^o Sfc«tt7y-J12 7i:C oifcliC o-^*fflU 

, *iti2 8CRu!:«v^aa«no 

[0 0 4 2] 

El 5 (i±ie^ 3 ©£JfcJ&»o* tf >SAf/^ x 1 4 ©»f&jR|E*«H-*-**5SIS-C2b 

tf 1 7 #aft«tt7 u-12 7 <omt*mmmim 2 e ^mi:!^ * 1 k y 

S*5-z.Z> 0 C o i/:(iC o^t2 7 tR u 2 8 ^ItiJ^tii, 

L^* s oT> B5K^t±?t:, C o ifcliC o^2 7 U u 2 8 0)#lCiv>TR 
*f $ *L/c#tfc* ^>^19(t C o Z tzii C o 2 7 ©HUP*** tf $ *i 

ttl£12 6^»fbfc|S|i:i6lSK:4*o 
[0 0 4 31 

— Tjs ItOlfiil Rul2 8*e>CoifcttCo^2 7flH:l^ftA 

&9LA\£>nfr\±C oifcliCo^27tRu2 8 
£° > tt^C o^tliCo t> & £ 7V-12 7{:ftA$^ 
^>^«tt7 'J -I 2 7 ©7, F fcf Cfr^ 

**a**t*u ®iii7'j-«2 7^exigiitta©i2 6«^w^*-So 

[0 0 4 41 

«tt«2 8±K$e,naHKttH3e«2 9*«x.rv>*jSKab* 0 teO«j&ttE|4fc3j?V* 

i:t*,aitt7>J-i2 7SO f 561ta5Ei2 9M\ SyAF30i9i:mo« 
ft^¥fri & t,*v* J: 9 fc, **o, 7. l^##te#0Ufcj&r;& «£ 9 tcgHBtt* 2 8 <DM 
Wi^tHiX^o LTt^oT, ^Itt7 'J -f 2 7 R^Mtti^i 2 9 h Lt C o i 
fcl±Co<£&£, *itti2 8tLTRuS-fflV>fcM}:i±, Ru^ii, S y A F 3 

& & v>£ 7 K> 2 - 2 0 n m^JK t -ftuX X v> 0 
[0 0 4 51 

7V-I2 7«li, 3&$M4@5fc;f2 6fi5«fti:Hi:^H:44 0 
[0 0 4 61 

— 2f* H7 t#JSLTR9§-r* 0 

H7»±, »4**3B*©^e>ftA-jr^>f^ 1 6©flfrfbR*E*SiWi-4«Sia^*-6o 
m7K&\,*T, 5lIttBSEi2 9^?,»7V-i2 7^1^^$^^ #£fc* 
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kf>mT-3 7 tf*SM8ttB5£» 2 9 t R uJf2 8««^<^^ ^®tt 7 'J-i2 

V-«2 7©*fb*i, «@Si2 6ili»i:^4 0 t*LKJ:»K Rui28#ft 
w^j;^ 3 7 3&«aH8tt7';-Ji2 7KPJSiL&< fctK iO/h£v> 

£ © i 9 *mMBm<DX \£>mx^4 * 1 6 J: *Ui\ x kf > ffiSSP 9 tf > 
£@aLT*t:>&AU S yAF3©ft»)(:fflv^Mtt7'J-i2 7, 2 8 

, MttB^W 2 9 Ki5V>T, 'J-12 7 0«ffc£|Efcte*jft#£-csfr 9 i fc # 

[0 0 4 7] 

2 tMtt7 y -» 2 7 fc^trsaatwu c p pi© b >*jumftimto*m*tm c 

[0 0 4 8] 

XlOWHtfti,, ^e>ftAl>«l3 014, 7>J-itLfeSyAF3t 
132 XTOafcttttfli 3 4H«:i S^Jg 3 1 h #\ 3 3T»h>^ )U&<£ L fcS&flB 

te*fcf>h>*/H££. (MTJ) ff3 6^ot, ^«5MTJ3Tf-3 6tca»tt»-e* 
47 ' J ~» tf ^&AS& 1 *fitv»i, * tf >£A8B 1 fi&A 

[0 0 4 9] 

£Oi?^lf^«Jtti[I-ctt, »i2 3i^Iiil 2^LTSyAF3 
K*tf>-&A1-& iOS y AF 3«{tffiStS. iOSyAF3t*47'J-i 

(TMR) »*#W3R-r*o L/;#ot, -^f>tAI^tt3 0(4 
J: »J 1 /h $ & m^ST^ e^:n 7 'j-i OMsKfe £ *a £ 1" £ $ a 0 

[0 0 5 0] 

±fB^tf>^Aa^fi^^v^T. SyAF3^ M 4 fcjjs Lfc& 3 Hifei£It<Z>* tf > 

. -hfB^tf^^A^^g^isv^T, S y A F 3 H 6 fcs*Lfc*4 HillO 
J '/ffiAZ/M X 1 6 (Omm.'&y 'J-I2 7, 2 8 , #NStt«JilcRit«aHS 

[0 0 5 1] 
[0 0 5 2] 

^^^^^M-eii, 7'J-iOSyAFn >*****tt*llftlt 

-e**Xli«o "C\ ^SyAF tf - Kit Lt^ L 

- SSI * Z s y A F {± > 7>;-i2 7 i^ini -28^44 
fct±a«tt7 y 2 7 . mm 2 s , mmm±.\zwft*mmm 29* 

tBiE#2 003-3112686 
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[0 0 5 3] 

14^114 lfi, M4 2±iZ, ^UiZ^XC oz Fe, C n-x A1I14 3 ZmWtL 
TV^ 0 ::t\ 0 ^ x s£ 1 T*&& 0 

C 02 Fe, Cn-x AlS)R4 3(i, ^xmik^X^ 19 , m^«^ 190^ 
• cm^S-e^f). ^^M-r^,^«h^< l 2i , B2, A2iIO|sf^-o 

±|2Co2 Fe x Cn- X A 1 MB 4 3 =Sr@etS: t7t^^in^-r 2> £ <h T\ * 
t>^S^|^L2i «^tOCo2 Fex Cri- S A 1 114 3^|f> Wv 5 o £ 
it\ 'lt4 2±OC02 Fex Cn-x A 1 «14 3 OSI/fEti, 1 n mJ^± 1 ^ m^T 

[0 0 5 4] 

H4 5t±, 09^^114 10«it^i3V^r. $fbK«4 2 tCo 2 F e, C ri-x 
Al O^x^l) Il4 3t«KCA7 7 7-14 4^A$^TV^ () 

7 7-/14 4 ^fAt^ifct\ £&4 1±OC02 Fex C n-x A 1 (iit\ 0^ 
x^l) $l4 3^ B B a tt^$t,(;J:<t^iH s tlS 0 
[0 0 5 5] 

±E^tt*R4 1, 4 5fcJBv>*&«4 2fcJ\ fcBMbS i, #7 £<D&m&, Mg 
0, AI2 0 3 . GaAs^^^^a^^o Sfc, Ay77-144 
fcLTtt, Al, Cu, Cr, Fe, Nb, Ni, Ta, N i F e & £?£ffiv>3 £ t &T* 

±f2C02 Fex Cn-x Al (££T% O^x^l) H4 3<Dlf(t lnm£li 
[0 0 5 6] 

HI Hi, lttfICfflv^Co2 Fex Cn-x Al O^x^l) 

C02 Fex Cri- X AlOL2i fllit^^v^Tfi, HI 9 <D I OftftK F e t C r dm 
J&JttLTFe x Cri-x (-T O^x^l) t X 1 KESStU IKOftfifc A 

£?z, C02 Fe x Cn-x A 1 ©B 2flHtfc*5V*TM\ H9©I©fitfcIIOffittt 
, FefcC r fcA l^&J«|fcE?|)$*L3«jfEfcfc;& 0 i^H, F e t C r om^Jtti. 
Fex Cn-x (ii-C, O^x^l) fcfc* J: $ fcHB«S*i* 0 

S<oK. C02 Fex Cn-x A10A2i«i:iv»tH, Co, Fe, Cr^WA 

1 **^nmizmmLtzmmt%z 0 zom, Fetcrommita, Fe x cn- x (n 

£T% O^x^l) fc44J:^nBe«§it*o 
[0 0 5 7] 

±IB«ia©«(tt?|fJR4 1, 4 5W6!lttS*^t4 0 
±ie«j£<7>Co2 Fex Cn-x Al 0 =S x =g 1 ) H4 3tt, 

ttt?*«9. ri»o, 2&fc*;lHiaH-*£fcfc< L 2 a , B2, A 2«3to#*L*-o©«fci<?!> 

C02 Fe. Cn., AIJR^J, 
£<btc N _hiB^<7)Co2 Fez Cn-x A1SI43 O^x^l) (±1^ 

*^nmSflPO*HfjCJ5v>|j|Ki5V>r«>L2i , B2, A 2 fe&Ottfe&^OOfltftpft 
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C 02 F e * C r i-x A 1 OsSx^ 1) II«B 2#it{i N 

^TV^^>#I^tfT^^ 0 B2Mf(i, L2i «^t«mL-CV>^^\ H&£<m± 
L2i «7t-C{±, Cr (Fe) t A 1 /fH^HIUlft K@Sfi Ltv^ mzM U B 2#*tt 
. ^*S«HiB^JLTV^ifc-c**o A2«3£(±, Co, Fe, C r *S i IK A 1 & 

_hiSCo2 Fex Cn-x A 1 4 3 x Ki3 v>T^ O^x^O. 8 OfSBrttr 

fd\ ^Srinift-r-sc: t & < l 2i , b 2 oMtL^— o<7)«it^#^c t^-ei £ 

0 0. 8^x^l. 0T*l±, A2*3t5&«#e>^£o 

ffi/jfcxK:fcV>-C, O^x^ 10|EHF«3-e, ML/«±OCo 2 Fex C ri- 
x A 1 »«*JD*«ti:4<*Jltfe|feo«i«ia*^KJ:0, L2i J 

[0 0 5 8] 

&mm<OftmizC 02 Fex Cn-x Al (O^x^l) »R4 3 *aJHK14JBfc LTffl 

*«ft&*3&^£ffc»l,fc»* % 1 0 0%^Ui4TMR*||fc o 
[0 0 5 9] 

ZtU± (1) 5W»fe#;lT\ C02 Fex Cn-x Al (O^x^l) fi4 3^ P 
= 0. 7i^±<D^^>^Um^i>-o^t^mLX^^ 0 iWi^^l^TMRm^ 
t&X%tz<Di*. C02 Fex Cn-x Al (O^x^l) »R3^#47 1f >^t$ 
*^rL-CV»£itoi5^^ % Ifit-L 2i , B2, A 2#^tO^^-oo«^#^^ 

£*U=J:*K 1, 4 5»=J:fLldr, aME*JD«k-J-*M#ar<, C02 Fex 

Cn-x Al (022x^1) Mim 4 3tfl n mi^±©I*t*3IItt#tt^||^ ; 

[0 0 6 0] 

±IiHtil*4 1, 4 5 t'VftAf ^ Cffi^-S S y A F 3 1 S 

x ai4^B!4 1, 4 5li, $H^XlfVjiAW^l 4, 1 6 fcMv>*SBH8ttJi 2 

1 fc3H8teB£»2 6tCu^t^Ht#H2 5 tm&ISi? 'J -* 2 8 fc**<b*£« 

C P PIE^ffi^^fTiil^^ KSMStt* 2 1 26t 
h^/MK'frTirai&aftlWi l 2 t^Itt7'J-l2 8 

1 ] 

[0 0 6 1] 

v^FD^A'^M^ iiftS iit±CTa (2nm) /Cu (2 On 
m) / I rMn ( 1 0 n m) /C 090F eio (5nm) /Cu ( 6 n m) /C o 90 F e 10 
(2. 5nm)/Ru (0. 45nm) /Cu (5nm) /Ta (2 nm) 

tBSE#2 003-3112686 



• 



WM 2003-41096 6 A ^- ; n/ 



£ c I rMngMCojoFeioitt, RWOffiM 2 1 XO^&«ttH5E» 2 6 

^t,i5^evfit«9f** 0 CuHftAft^«71?*4, Co^CowFeioR 
u (i^itti 7 O C u±KERLfcSliatt7 'J -m 2 7£O f =«1£;f 2 

C <7)I«-1^ A 'j 7 ^7 7 -ft A r t > 5 > ^^ffi^TMil L, El 
4&C7js-f J^&*fc°>£ATV-vM* 1 4*fls»Lfc. f?t^XH3 0 0 X 1 0 0 n m 2 

[0 0 6 2] 

^fat LfcfciOxe^&ATVMxmiSfS (mA) *jj?U fc § (o) 

t^l5^il»WJ,J:L^ iOkio^»afHli, 5 00 e (x^f;K) 
(II 1 2<DA#I) o 

2<*>B~C#BB) 0 

(H12 0E-F#I) o i^>affcR<EKR-r4«aEM»± % 
2. 4X1 0 7 A/cm 2 1? . fcjfc-J- £ JtiSE^JJCJt^ 1 / 1 0 t 4 o fc„ 
£C» (MR) ttEfcFtSJ:9K0. 9 7%T?*0, &JfcfcfllOX ^>R<E«jftC 

& if & m.%m.fc t m cmm t>titz 0 
mmm 2 ] 

[0 0 6 3] 

3fejfi^2tcov>TRM-r4o »#!)2i±. HI6 ^^i-xtf^^AT-V^^ 1 60 

77*hn^^M^ t> iMSiit±f:Ta (2 nm) /Cu (2 On 
m) / I rMn (lOnm) /CosoFeio (5 n m) /Cu ( 6 n m) /C o 90 F e 10 
(2. 5nm) /Ru (6nm) /CogoFeio ( 5 n m) /Cu (5nm) /T a (2 
nm) * LtZo 

£0 IrMnlMCosoFe.oIlt ^tL^tL, M3£«Jf 2 1 t &&1£S£jf 2 6 t 
*^ft*^tf>«««9-e**o Culi^8^7t*4, Co^CogoFeio, 
Ru, CosoFeioli. ^tti^ti^ &m&m 7 OC u±K@B1S Lfc$&ai£7 y -Jf 2 7 
*lttl 2 8 , 5£?g&1±/i 2 9^S 0 
[0 0 6 4] 

2 OX tf >&X7'U X 1 6 iPmrnm 1 OX tf ^£AtVnM X 1 4 iH&£ Ot4 
> C 090F eio 2 7±<OR u 2 8 Ojg|Jp£ 0. 4 5 nm^<b 6 n m fcj? < Ltz i h £ „ & 
S&ttJf 2 9 t LTm/P5 nm^Co9oFeioi2 9 i^ftzZ. t T?&£ 0 

»#ii tmz-xmx^ mwfXtfi o ox 1 o o nm 2 to^\£>mxr/u 

* 1 6 SrflUttLfco 
[0 0 6 5] 

Ull 3fi, ^ia^*3tt-S.«^J2 0Xb:>^AT y /^-rx 1 6©xe>tAMSlS*/T 

JEJjfatLJzt £OXfcf>&A7V^xm$fS (mA) fc^U (n 
) *^UTV^ 0 W«^0»l8«®fci-«fc*K^Lfc^ffl«SI*H»i s l50Oet^ 

miE#2 003-3112686 
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7*^^ 1 4 fcH«fcmat*»±fto. 2mA««L, MMit^it^ 

Z*>tiMkEMteE1-&UmmBtiil x l 0 6 A/cm 2 fcfcofco H 

i tttzamnnmsMm (mr) kHctiw^ft, ^^c, mt 

[*3fc#J 3 ] 
[0 0 6 6] 

v^l«n>^^Mv^ fcBMfcS iltiCCu (1 0 0 nm) /NiFe 
(3 nm) /I r Mn (lOnm) /Co 9 oFeio (3 nm) Sri-fffcSLfco 
HO±tcff$3 nmOS i 0 2 *Arty*L, S«.Cf©±l:C osoFeio (1 nm) / 
Ru (0. 4 5 nm) /C 090F eio (1. 5nm) /Si0 2 (3 nm) *As*y*L 
tzo IMttft Lt, CoeoFeio (lOnm) /IrMn (1 0 nm) /T a 

(5 nm) MLfCo 
10 0 6 7] 

-©K^WWSraaam^ftflSrM^TW^jfett*, Co 50 Feio (lnm) /Ru 
(0-. 4 5 nm) /C 090F eio (l. 5nm) liS i0 2 ^iZ—mfz^m^iZ^WcLtz 
ft* LT* 0 „ S i 0 2 tHivfy ^ximif^^^ig^Sii^ 
COMH^LT, ±T©CufcTaKHI»i«JE*epjpLTm**atU -e-ofc 

o utL(4Co9oFeio (lnm) /Ru (0. 4 5 n m) /C o 90 F e 10 (l . 5 n m) 
S y A F (OmtKmz^ 9 TMR «fc -5 & Jj , * tf ^ftAfc «£ o xmtwM 

LtzZt ^LtV^o 

[0 0 6 8 J 
(JfctfcW 

itmmit, mi 5iz^i-^(ox^>Kmmzm^^=mmi^omi<7>^mmm6 1± 

K*v»TRul04v»iafctT, «ffcSi«±{;Ta (2nm) /Cu (2 0nm 
) / I rMn (1 0 nm) /C 090 F eio (5 nm) /C u ( 6 n m) /C 0 90 F e 10 ( 
2. 5nm) /Cu (5nm)/Ta (2nm) *JR&;*/<c y * Ltz 0 #LK. mMW 1 t 
HC^TifcTN *3^4X*3 0 OX 1 0 0 nm 2 fc Lfc 0 
[0069]. 

_mi 4{±, M^*ttajt«wo (a) mmmmz&t, (b) ^e^A^tae* 

^1-H^**o HI 4 (a) K£v>T, &mimto1r&mft (Oe) T?* *) % fttttt&ft 
(n) T-&& 0 ^IIIilmA-e*4o «&ti&SbW\ ^M^0 (Ull 4 (a) ©G 

#M) ^^^-T-T'LTilU^Ljto 
111 4 (a) frbWhfrZXTlz^ ItmiomSKMM (MR) til. 

$ tL^^ t m iM^t?* z>z\t tffrfrz> a ttz, mi 4 (b) k*5^t, tttta, 

8111 6 3*6*1 OStllll 6 1 ^I«titLm*jE^t (mA) 

U fKttf±-€-0&£4>&&; (n) *fLrv»4 0 01 4 (b) ^feWfe^J:?^ m% 

PLTt (mi 4 (b) ok~l#bb) o msmmto. 9 8%t% M^^^-t-ss^ 

?5iKt±2. 4X1 0 8 A/cm 2 TNfcofco 
[0 0 7 0] 

ffilE# 2003-3112686 
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#U2 0J: 9CRu|2 8 OjjUJP £ 2 ~- 2 0 n m^^H^ t ^tltt , «<bR<Efc5f-*-**« 
1 X 1 0 A/cm 2 t * *) . |£5fE0!lO 1/10 ©fcfcfittffcT? Uii: 7&^tf> o 

^ o 

[0 0 7 1] 
[0 0 7 2] 

[HI] 1 <7)^lil©x tf >ftAf *<DWL&mx~$>t)^ (a) fiS 

yAF^*fc?>^Tfa#cD#cigk (b) f±*t^&AKJ;^SyAFO*fcf^±|B] 
£ & o fcfltfi &^-f«fc&0T?2& & o 

[0 6] *^«o^e>^AT y /NM^o0 4o^jfef^^^-rmm&0-e*>2» o 
[07] $4 o^jfe^® <o x tr > a xrsu 7s omitsM *mmirz>m&mx*$>z>o 
[0 8] *§tm(Dx\£>&xmMmu<DMv&®x*$>2> 0 

[0io] ^l&^^v^c:t36*r-#^^tt^M<o^^jo»fM0-e**o 

[011] HtlltlV^Coz Fex C n-z A 1 (iiT% 0^x^ 1) <DW- 

&*m$;®izm.wi-&®x-$>2> 0 

[012] M^»t**ifi«l<0xe>^AT , ^^^O^e^aAi8'fk J RteSr^1- 
[013] ISCiJtUiiiaj 2 ©X t'^fiAfAM ^OX t: yftAIM^^t 

®x$>& 0 

[014] MfcfctfSJfctfcfliO (a) ESUSffifliSU:, (b) AV>&XmitKm 

[015] «£3feO^e>W«b,R«©lRa*^-tl!lE«fr0-C*4o 

[0 0 7 3] 

1 : 

2 : b»M 

3 : S y AF 

4 : ftio&ttJi 

6 : m2<D&&m 

7 : 

9 : xx>mmu 

10, 14, 16: Xk'yftAf/^X 

1 2 : ^St^jKiHUB 

17, 3 7: &§kx\£>m* 

18, 18' , 38 : h)V? 

19 : C ottzitC o^tR u^ffitCis^T^lt^ttTt^^tf^mT- 

2 l : 
2 3 : 

2 5 : ^m&tt&JH® 
2 7 : ^att^fi® 
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2 8 : mm&mm±izmf&mmm 

2 9 : *«(tt«±K|gtt*ai«8ttJi 

3 0 : ^f>iSAi^l 
3 1 : @5&i 

3 2 : %>m&m 

3 3 : mm 

3 6 : MTJff 

3 9 : 4?&x\£>n=f- 

41, 45: mm$m 

4 2 : mm 

4 3: C02 Fe s Cri- X A1II 

4 4: 77-1 



m§E# 2003-3112686 




1/ 



1 3 



tfcifE#2 003-31 12686 




ffilE# 2003-31 12686 




tBSE#2 003-3112686 




tBSE^F 2003-31 12686 




mtE# 2003-31 12686 




mtiE# 2003-3112686 



!&m 2003-410966 



1 3] 
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mm] 

a 0** tf > ftAfi^li trie x tr > tAl^> * y * £ o • 

* S^gf f§OM R A M * {4 c *•* OWWI^WI^ * y k«i # -e # « „ 
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1. $tW.^nH 2 0 0 3^10^ IB 

ft Br «FiJRJHPTl32f:Wr4Ti l#8-f- 
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